P olicy efforts to improve health care access have focused primarily on expanding health insurance coverage. The Patient Protection and Affordable Care Act (ACA) seeks to improve health care quality and expand access to health insurance by expanding Medicaid coverage. As a result of its implementation, 17.6 million uninsured individuals gained health insurance between October 2013 and March 2015. 1 Although the ACA has been widely successful in expanding coverage, insurance alone may not translate into access to quality health care for everyone.
Insurance coverage is one component of access to care. However, even among the insured, substantial barriers to accessing services exist. 2, 3 Low levels of trust in physicians, 4 work/family obligations, 5 and long wait times 6 have all been identified as inhibiting health care access. Those at greater risk for experiencing barriers to access include those with low incomes, persons in poor health, members of ethnic minority groups, and those with public insurance. 2, [7] [8] [9] Further, many clinics do not accept Medicaid payment, thus Medicaid beneficiaries are challenged in finding accessible primary care. [10] [11] [12] [13] In 2013, the average rate of Medicaid acceptance was 45.7% in the United States' largest 15 cities. 14 Medicaid beneficiaries often report experiences of discrimination based on their insurance, 15, 16 including provider-patient interactions that felt demeaning. 17 Importantly, people who report experiencing this form of insurance-based discrimination are less likely to receive preventive health services. 15, 17, 18 The experience of the Medicaid population in Oregon as a result of a 2008 Medicaid expansion in the state may be informative for the rest of the country. Although access did improve, approximately 40% of new Medicaid enrollees in Oregon used their insurance rarely or not at all due to confusion about coverage, poor experiences with the health care system, and other access barriers. 6 Previous analysis of these data used for this manuscript found that publicly insured populations experience widespread barriers to getting needed health care. 19 However, we did not ascertain whether the magnitude of the perceived problem matters in accessing care. The Institute of Medicine suggests that a wide range of patient-level, provider-level, and system-level factors may contribute to disparities in care. To effectively reduce health care inequities, it is important to better understand the contribution of patient, provider, and system characteristics on the quality of care for minorities. 3 This study fills knowledge gaps surrounding barriers to care among a diverse sample of publicly insured adults in Minnesota Health Care Programs (MHCP). At the time of the study, MHCP included Medicaid, General Assistance Medical Care (GAMC), and MinnesotaCare. Medicaid eligibility was capped at 150% Federal Poverty Guidelines (FPG). GAMC served adults at r75% FPG who are unable to work. Those who do not qualify for Medicaid or GAMC may be eligible for MinnesotaCare, where eligibility is set at 250% FPG for adults without dependents and 275% FPG for parents, children, and pregnant women. MHCPs are relatively generous and highly ranked for access, prevention, treatment, and health outcomes, 20 with eligibility above the minimum threshold set by the ACA. Thus, Minnesota may be an ideal setting for understanding the experience of public program enrollees in accessing health care.
In this paper, we examine the extent to which lowincome, ethnically diverse adults enrolled in public health care programs report selected barriers to accessing health care. We further examine the effect of the magnitude of these barriers on reports of needed medical care being delayed or foregone, as well as not having received preventive care in the past year. Understanding the experience of this population in accessing health care may inform targeted interventions aimed to ensure that expanded coverage translates to greater access to care.
METHODS

Data
Data are from a 2008 statewide survey of adults and children MHCP enrollees. The original study was conducted using a community-based participatory research model with community research partners involved in the study design, data collection, interpretation of results, development of study recommendations, and dissemination of study results. 21 The survey, designed to assess racial and ethnic disparities in the utilization of health care services and perceived barriers to care, was developed by the research team that included representatives from all of the cultural groups oversampled in the study and university researchers. The team drew from extant measures where possible. Respondents were selected by drawing a simple random sample of all noninstitutionalized enrollees and a stratified random oversample of African American, American Indian, Latino, Somali, and Hmong adult and child enrollees to ensure adequate sample sizes for analysis. Details of the sampling procedures and survey methodology are available elsewhere. 22 The survey was conducted by mail with a telephone follow-up between July and December 2008. The mail survey was available in English; telephone interviews were conducted in English, Spanish, Hmong, and Somali. English version of the survey can be found in the Supplemental Digital Content 1 (http://links.lww.com/MLR/B272). Only 1 adult or child per household was included to limit respondent burden and reduce clustering. A total of 4626 adult and child enrollees participated in the original survey corresponding to a 44% response rate. For this analysis, we selected all adult enrollees who participated in the original survey (n = 2194).
Of those, 132 were excluded for missing data leaving a total study population of 2062 individuals.
Measures
Our primary independent variables were barriers to care and discrimination. Respondents were asked whether they experienced 19 types of problems getting health care they needed. Items measuring barriers fall into 5 domains: (1) Coverage Barriers; (2) Financial Barriers; (3) Access Barriers; (4) Family and Work Barriers; and (5) Providerrelated Barriers. Items within each domain can be found in Table 1 . Respondents were asked whether each item was a "big problem," a "small problem," or "not a problem" when trying to get the health care they need. One or more reports of a big problem within a domain was classified as a big problem for that domain. Among respondents with no reports of a big problem, any indication of a small problem within a domain was classified as a small problem for that domain. Those reporting no problems for items within each respective domain were used as the referent.
The survey also included measures of reported discrimination. Respondents were asked whether they ever felt that providers treated them unfairly because of their (1) sex, (2) ability to pay, (3) being enrolled in a public health care program, or (4) race, ethnicity, or nationality. Those indicating they were treated unfairly "sometimes" were categorized as reporting some discrimination, whereas those reporting "usually" or "always" were categorized as reporting frequent discrimination. Those responding that they were "never" treated unfairly for all discrimination items were used as the referent. On the basis of the Institute of Medicine health disparities framework, the barrier domains and discrimination were grouped into 1 of 3 categories: patient-level (work and family barriers), provider-level (provider-level 
Outcome
Our outcomes of interest are reports of delayed care, foregone care, and no preventive care in the past year. Respondents were classified as having delayed care if they indicated that in the past year they delayed getting medical care they felt they needed. Respondents were classified as having foregone care if they indicated that there was a time in the past year they needed medical care but did not get it. Respondents who indicated that it had been >1 year since they went to a doctor or clinic for regular or routine care were classified as having no preventive care in the past year. Among the 2062 adult MHCP enrollees included in the study population, respondents were excluded if data for each of the 3 outcomes were missing. The final sample sizes were 2031 observations for examining delayed care, 2039 observations for examining foregone care, and 2035 observations for examining lack of preventive care.
Racial/ethnic groups represented are the largest enrolled in MHCP: American Indian, Hispanic/Latino, Hmong, Somali, US-born black, and non-Hispanic white. Respondents who reported multiple races were classified following the Office of Management and Budget's "whole assignment, smallest group" method, 23 whereby individuals who reported multiple races are assigned to the smallest group. Additional sociodemographic characteristics include: marital status (married or not married), employment status (employed or not), educational status (high school graduate or not), sex (male or female), and age. Place of residence is classified as either metropolitan (population Z250,000) or nonmetropolitan (population <250,000) based on county or residence. Finally, a measure of self-reported health status was ascertained using a 5-point response option from "excellent" to "poor."
Analysis
We used Stata statistical software 24 to produce unbiased estimates from data collected through complex sampling designs. 25 The survey commands available in Stata account for the unequal probabilities of selection and the stratified sampling design. Variance estimates are produced using Taylor series linearization.
First, we assessed the extent to which the groups differed in background characteristics and health status that are potentially associated with access to care using crosstabulations and design-based F tests. Then we assessed the distribution of the magnitude of reported barriers to care within each of the 6 domains by past year delayed care, foregone care, and no preventive care. Finally, we used a series of multivariate logistic regression models to examine the association between each of the barrier domains and the 3 outcomes: delayed care, foregone care, and no preventive care in the past year. For each barrier domain, the model is adjusted for sociodemographic characteristics and health status. In each model, those reporting no problems within the barrier domain serve as the reference group. All models were weighted to account for unequal probability of selection and account for the stratified sample design. Table 2 , 29% of the study population delayed seeking needed medical care in the past year, 14% had foregone needed medical care, and 24% had not received any preventive care in the past year. The likelihood of reporting access problems in the past year varies by demographic characteristics. Those who reported having delayed seeking needed medical care are significantly different than those who did not in terms of race/ethnicity, age, education, and selfreported health status. Those who reported having foregone needed medical care differ significantly from those who did not in terms of race/ethnicity, age, and self-reported health status. Those who reported receiving no preventive care differ significantly from those reporting receipt of preventive care in terms of age, sex, employment, and self-reported health.
RESULTS
As shown in
The distributions of barrier domains by past year delayed care, foregone care, and no preventive care are presented in Tables 3 and 4 . More than half of the study participants reported system-level barriers. Specifically, 60.9% reported coverage barriers, 64.6% reported financial barriers, and 55.2% reported access barriers. Fewer participants reported provider-level barriers with 30.2% experiencing problems with providers, and 49.2% reporting experiences of discrimination. Finally, patient-level barriers were the least frequently reported with 32.6% of individuals reporting family/work barriers. Generally, past year delayed and foregone care was most prevalent among those who reported barriers across all patient, provider, and system levels. Among those who reported big problems, 39%-53% also reported past year delayed care and 25%-32% reported foregone care. However, among those with no problems, only 16%-24% reported delayed care and 5%-14% reported foregone care (Table 4) .
Odds ratios (ORs) and 95% confidence intervals (CIs) for delayed, foregone, and without preventive visit by barrier domains are presented in Table 5 . Across all patient-level, provider-level, and system-level barriers, reports of both small and big problems increased the risk of having delayed care in the past year as compared with those who reported no problems within the barrier domain. The odds of delayed care were greatest among those reporting big problems for all domains with the exception of provider-related barriers in which the odds of delayed care was greatest among those reporting small problems. Reports of big problems across all 6 barrier domains increased the odds of delayed care from 2 times for provider-related barriers (OR = 2.0; 95% CI, 1.2-3.3) to >6 times for access barriers (OR = 6.2; 95% CI, 3.8-10.2) compared with those who reported no problems. Frequent discrimination increased the odds of delayed care >3-fold (OR = 3.3; 95% CI, 2.1-5.3) compared with those who reported no discrimination.
Compared with those who reported no problems, reporting big problems across all 6 barrier domains increased the risk of foregone care, whereas reports of small problems with coverage, access, or provider-related barriers also increased the risk of foregone care in the past year. Reports of big problems across all 6 barrier domains increased the odds of foregone care from 2.6 times for family/work barriers (OR = 2.6; 95% CI, 1.3-5.1) to >7 times for access barriers (OR = 7.1; 95% CI, 3.9-13.1) compared with those who reported no problems. Frequent discrimination increased the odds of foregone care >4 times (OR = 4.4; 95% CI, 2.6-7.6) compared with those who reported no discrimination. Only frequent discrimination and reports of financial barriers as a small problem increased the risk of being without preventive care in the past year. Frequent discrimination doubled the odds of not receiving preventive care (OR = 2.2; 95% CI, 1.3-3.4) in the past year as compared with those who report no discrimination.
DISCUSSION
This study is the first to examine the magnitude of perceived barriers to care and the association with delayed or foregone care and preventive care use among low-income adults with public health care coverage. Reported patientlevel factors (family/work barriers), provider-level factors (provider issues and discrimination), and system-level factors (coverage, financial, and access barriers) were all highly prevalent in this population. However, nearly twice as many individuals reported system-level barriers than reported patient-level barriers and provider issues. Many of the previous studies of health care access in underserved population have focused on a very limited and specific set of barriers. 5,7-9 Thus, none of these studies were able to identify the relative impact of types of barriers and their relationship to health care access. Moreover, by grouping barriers into patient-level, provider-level, and system-level factors, we are able to see at which level of interventions aimed to improve health care utilization may have the greatest impact. Our observation highlights the importance of targeting system-level factors to improve access to health care. Bold values are statistically significant with P < 0.05.
Importantly, we found that any reported problems (big or small) in patient-level, provider-level, or system-level barriers to care is significantly associated with past year delays in receiving needed medical care in a low-income insured population. We also found big problems in patientlevel, provider-level, or system-level barriers to care is significantly associated with past year foregone care. This is generally consistent with previous studies that have identified multiple reasons, beyond financial barriers, for having unmet medical needs in low-income populations. 5, 8, 26 Traditional access barriers (eg, getting an appointment, transportation, limited office hours) were the most problematic for our study population in terms of delayed and foregone care. Previous studies that have examined each of these barriers individually using national data suggest that Medicaid beneficiaries are disproportionately affected by transportation, wait time in physician's offices, and getting an appointment compared with those with private insurance. 7 Populations that are in socioeconomically disadvantaged area are also more likely to report multiple access barriers, [7] [8] [9] and lack of transportation is found to be associated with delayed care. 5 Our findings connect these access barriers with both delayed and foregone care showing that even small access problems can make it difficult to meet health care needs.
Reports of frequent discrimination were consistently associated with both delayed and foregone care as well as preventive care use, whereas experiencing some discrim- ination was also associated with delayed care. Similar studies report a relationship between discrimination and unmet health needs, 15, 17 where the number of experiences with discrimination is positively associated with a greater odds of delay in seeking medical care. 27 Some contrary studies have found that experiences with discrimination are not independently predictive of preventive health care utilization. 18, 28 However, these studies looked specifically at racial discrimination or specific preventive services. We included reports of discrimination based on socioeconomic status and sex as well, which may capture the greater breadth of experiences that can contribute to going without needed medical care and general preventive care use. Although we found little evidence of an association between the reported barriers and past year preventive visits, discrimination had an effect on uptake of preventive care. We identified that among those who reported frequent discrimination, 31% also reported going without preventive care in the past year. The effect of discrimination on preventive care still remained a meaningful predictor of going without preventive care even when holding other important measures constant (race, age, sex, marital status, educational status, employment status, residential location, and health status). This speaks to the impact of discrimination in health care settings and the effect those experiences have on health care utilization. Efforts to reduce potential for discrimination in health care settings may improve health care utilization.
The magnitude of the reported barriers does seem to matter in whether or not individuals delay and/or forego needed health care. Although both big and small problems increase the risk of having delayed care across all barrier domains, the odds of delayed care were generally greatest among those who reported big problems. Moreover, only reports of big problems increased the odds of forgone care in all barrier domains. This suggests that simply reducing the burden of some barriers without removing them entirely may not be sufficient to reduce unmet need for health care.
These study finding should be interpreted in light of limitations. First, there is temporal ambiguity due to the cross-sectional nature of the survey. Thus, we do not know whether the reported barrier preceded delaying, foregoing, or not seeking preventive care in the past year. Further, health status in particular could be a result of past year health care utilization. Second, barriers to care and outcomes of delayed, foregone, and lack of preventive care are all self-reported measures, which are prone to various sources of bias including recall bias or social desirability bias (might not want to admit that you have not seen a provider). For example, respondents who had a recent big barrier problem may be more likely to recall it than those who had a big barrier 9 months ago and had a better experience more recently. However, self-reports are the only way to measure these barriers and outcomes and are important indicators of health care utilization. Finally, our sample may suffer from selection bias in that those who responded may have been significantly different than nonresponders. We used nonresponse adjustment factors to the sampling weights to account for sociodemographic differences. However, we were not able to assess or account for potential differences in barriers or outcomes. This study has several strengths. Most notably, the study questionnaire included a comprehensive set of barrier questions. Although many studies have aimed to identify factors that inhibit health care access in low-income populations, all have focused on a very narrow set of barriers. This study allowed us to examine a range of experiences in this population that may contribute to low health care utilization. Moreover, though much of the literature has identified potential barriers, this analysis showed the relationship between the magnitude of those barriers and health care seeking behavior. By grouping barriers into patient, provider, and system level, this study might inform interventions to target specific factors. The diverse study population allowed us to examine the health care experiences of several understudied communities.
Policy efforts focused on improving health care access to low-income populations have focused largely on expanding public insurance programs. As of October 2015, the total number of Medicaid/CHIP enrollees is >71 million, approximately 20% of the US population. 29 Although the ACA has been successful in expanding coverage to the uninsured, additional barriers may limit the effectiveness of the ACA in reducing disparities in access. 7, 9, 30 Understanding the perceived barriers and a multilevel approach to improving access to care and health care is critical. The findings in this study highlight the importance of addressing patientlevel, provider-level, and system-level factors in reducing barriers to accessing care, all of which are associated with delaying and foregoing needed medical care. However, importantly, our observations suggest that system-level barriers tend to be the most problematic in accessing care. Although addressing some access barriers may be complex, others are relatively simple to address on a system, policy, or practice level. Providing clear and comprehensible coverage and cost information at each provider or plan point of contract could mitigate many system-level factors that inhibit health care utilization.
CONCLUSIONS
This study suggests that barriers to accessing health care are multiple and that having insurance may mitigate but not eliminate access problems. It is important to understand the experiences of low-income, publicly insured populations to target specific barriers in accessing health care. Patientrelated, provider-related, and system-related barriers, including perceived discrimination, are all associated with delaying and foregoing needed medical care. Interventions targeting these barriers, with an emphasis on system barriers, may improve health care access and thus improve population health. Reducing disparities in accessing needed health care services for underserved populations will likely require multiple-level strategies.
